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Divinyl monomers containing multiple vinyl groups are commonly used in polymerization reactions to introduce 
crosslinked networks. The reactivity of the second vinyl group in a crosslinker monomer decreases once it 
becomes incorporated in a polymer chain. This Reduced Reactivity Parameter (Ψ) depends on the monomer-
crosslinker pair.  To date, our group has developed this concept exclusively from methacrylate-based 
copolymerization systems1,2. Acrylate co-monomers introduce another level of complexity from a competing 
mechanism toward gel content and macromolecular network development; long chain branching from chain 
transfer to polymer.  The later form networks via α-hydrogen abstraction, which is a prominent reaction with 
acrylates. Moreover, the differences in reactivity ratio between acrylates and methacrylates add another layer of 
heterogeneity through the polymerization which also impacts the kinetics and ultimate network structure. In this 
work, we compare the network formation reaction and the Ψ-parameters for 1,4 butanediol dimethacrylate 
(BDDMA, containing methacrylate groups) with its acrylate-based counterpart (BDDA, containing acrylate 
groups) in copolymerization reactions with either n-butyl methacrylate (nBMA) or n-butyl acrylate (nBA). The Ψ-
parameter for all systems is estimated by comparing the experimental results with Monte Carlo simulations of 
the polymerization reactions.  The goal of the work is to decouple the contributions of pendent-vinyl based 
crosslinking and long-chain branching (α-hydrogen abstraction) from the resulting kinetic profile that the Ψ 
parameter is determined from.  Moreover, we contrast the balance of contributions from propagation, chain 
transfer, reactivity ratios, and utility of the pendent vinyl groups for crosslinking between reactions at either 60 or 
70 °C.  Even this seemingly small shift in temperature has a marked impact on the kinetics and resulting 
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